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In This IssueThere’s a Time and a Place for Enhancer Activity
PAGE 1521 and PAGE 1507
Distant-acting enhancers play a major role in conferring tissue- and cell-type-specific gene
regulation. Nord et al. used ChIP-seq profiling of H3K27ac in mice to follow the genome-wide
landscape of enhancers through multiple embryonic and postnatal stages of development.
Kieffer-Kwon et al. use ChIA-PET to catalog the network of gene regulatory domains in mouse
primary ES andB cells, showing that the turning on and off of enhancers correlates with the extent
of promoter activity and is mirrored by CpGmethylation levels. These studies show that enhancer
activities are not only highly tissue-specific, but within a given tissue undergo pervasive changes
across themammalian lifespan and regulate dynamic biological processes that underlie develop-
ment and disease.Bugs, Brain, Behavior
PAGE 1451
Neurodevelopmental disorders, such as autism spectrum disorders, are marked by behavioral impairments, but a subset of individ-
uals also demonstrate gastrointestinal (GI) abnormalities. Using the maternal immune activation (MIA) mouse model, Hsiao et al. find
that alterations in the gut microbiota composition drive defects in GI function as well as communicative, anxiety-like, and sensory
motor behaviors. Remarkably, probiotic treatment of MIA mice ameliorates several of these defects, suggesting a gut-brain connec-
tion in neurodevelopmental disorders.
The Daily Ups and Downs of a High-Fat Diet
PAGE 1464
Proper functioning of the circadian clock is important for metabolic homeostasis. Eckel-Mahan et al. now show that a high-fat diet
abolishes the circadian expression of hundreds of genes while inducing de novo oscillations in hundreds of others. These effects are
mediated via changes in the function of CLOCK:BMAL1 and PPARg and are completely reversible, as removal of the diet restores the
clock to its prior state.
CRISPR Images
PAGE 1479
Visualizing endogenous genomic loci in living cells remains a challenging task. Chen et al. show here that the CRISPR/Cas system
can be used to robustly label and image DNA repetitive elements and coding genes. This new method provides a powerful tool to
study changes in native chromosome conformations and dynamics of individual gene loci in living cells.Single Human Oocyte Sequencing
PAGE 1492
Single-cell genome analyses of human oocytes are desirable for meiosis research and preimplantation genomic screening. As by-
products of the two meiosis events in fertilization, two polar bodies are extruded from the oocyte that can be safely removed with a
micropipette, without harming the embryo. Using MALBAC genome amplification and high-throughput sequencing of the two polar
bodies, Hou et al. were able to infer the health status of the ooctye, both in terms of aneuploidy and single-nucleotide variants asso-
ciated with Mendelian diseases, demonstrating proof-of-principle for MALBAC-based preimplantation genomic screening in IVF.Transgenerational Masculinity
PAGE 1532
Conine et al. discover how the C. elegans Argonaute proteins ALG-3/4 and CSR-1 function along with their small RNA cofactors to
maintain robust spermatogenesis. Targeting ALG-3/4 to spermatogenic mRNAs leads to the amplification of CSR-1 bound small
RNA complexes. The loading of these complexes in mature sperm establishes a memory of
paternal gene expression that maintains a transgenerational ALG-3/4-CSR-1 feed-forward
loop, ensuring robust male germline-specific gene expression.Buffering Genomic Diversity
PAGE 1556
Cassidy et al. explore the mechanisms that prevent genomic diversity from impacting cell
behavior and find that themicroRNAmiR-9a, a regulator of the Senseless transcription factor dur-
ing sensory cell fate determination, suppresses the effects of genetic variability. ReducedmiR-9a
levels lead to more variation in cell fate outcome, suggesting that miR-9a buffers genomic diver-
sity to ensure robust developmental decisions.Cell 155, December 19, 2013 ª2013 Elsevier Inc. 1435
Capped and Unconventional
PAGE 1568
MicroRNAs are typically produced from primary transcripts that are cleaved by the
Microprocessor complex to yield 50 and 30 miRNAs. Xie et al. identify m7G-capped
pre-miRNAs whose 50 ends coincide with transcription start sites. The m7G-cap
makes this unusual pathway distinct from canonical miRNA biogenesis in pre-
miRNA nuclear-cytoplasmic transport and guide strand selection and enables the
development of shRNA expression constructs that produce a single siRNA.
TET Tu, CpG?
PAGE 1545
Ten-eleven translocation (TET) proteins successively convert 5-methylcytosine
(5mC) to oxidized derivatives of 5mC. By solving the crystal structure of TET2 boundto methylated DNA, Hu et al. show that TET2 specifically recognizes CpG and shows substrate preference for 5mC in a CpG context.
5mC is inserted into the catalytic cavity through a base-flipping mechanism, which allows TET2 to accommodate 5mC and its
derivatives for oxidation. This structure serves as an important framework for understanding mechanisms of TET-mediated 5mC
oxidation.
Long-Range Control of Pause Release
PAGE 1581
Distal enhancers promote transcription. Liu et al. now reveal a class of distal enhancers that act specifically by stimulating release of
paused RNA Polymerase II at promoters. These anti-pause enhancers leverage bound bromodomain and jumonji C domain proteins
to erase both histone methyl marks and methylation on 7SK snRNA, permitting interaction of the enhancer-bound proteins with
P-TEFb to trigger pause release. Dual demethylation thus indicates a new mode of enhancer-effected changes at the promoter.
Eternal Sunshine of the Microglia-less Mind
PAGE 1596
Microglia are resident macrophages of the central nervous system. Parkhurst et al. generate mice that allow for the specific manip-
ulation of microglial function including deletion. Mice without microglia show deficits in multiple learning tasks and a reduction in
learning-dependent synapse formation. Brain-derived neurotrophic factor (BDNF) frommicroglia is important for learning-dependent
synaptic plasticity, revealing roles for microglia in learning and memory.
Circuit Routing Switch for Pheromones
PAGE 1610
Pheromones trigger sex-specific behavior in many animals, some producing distinct behavioral responses in males vs. females. Kohl
et al. identify a neural changeover switch that reroutes pheromone information to different higher olfactory neurons in male and
female fly brains. The fruitless transcription factor controls this switch, primarily through cell-autonomous regulation of dendritic
position. This uncovers a simple circuit paradigm for endowing a common stimulus with different outputs.
The Vanguard of Invasion
PAGE 1639
Carcinomas typically invade as a cohesive multicellular unit, a process termed collective invasion, though it remains unclear how
different subpopulations of cancer cells contribute to this process. Cheung et al. reveal that collective invasion in breast cancer is
led by specialized cancer cells defined by their expression of basal epithelial genes.
Luminal tumor cells directly convert into these specialized cells and drive invasion.
Targeting the basal epithelial program is therefore likely to be sufficient to disrupt the
invasive process in advanced carcinomas.
Organelle Crosstalk in Aging
PAGE 1624
Subunits of the mitochondrial oxidative phosphorylation (OXPHOS) are encoded by
the nucleus and mitochondria, necessitating communication between the two
organelles to maintain proper OXPHOS stoichiometry. Gomes et al. find that aging
in mice causes a decline in the mitochondrially encoded OXPHOS components
due to disruption of an NAD+-dependent nuclear-mitochondrial communication
pathway. Importantly, the process is rapidly reversible by treating old mice with
an agent that raises NAD+ levels.Cell 155, December 19, 2013 ª2013 Elsevier Inc. 1437
